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(54) ADSORPTION FREEZER 
(57)Abstract 

PURPOSE: To utilize a waste heat of low quality in a system having a 
plurality of segments including adsorbent heat exchangers by a method 
wherein each of the plurality of segments is constructed by containing 
independent regions having the adsorbent heat exchangers and the 
plurality of regions are communicated to each other by a gaseous heat 
medium pipe, 

CONSTITUTION: In an adsorption freezer 20 having segments affixed 
with letters A and 0 and segments affixed with letters B and C, there 
are provided independent regions 22A to 22D having first to fourth 
adsorbent heat exchangers 24A to 240. The regions 22A, 22D; 22B, 
220 in the first and second segments are communicated with each 
other by each of thermal medium pipes 26-1 and 26-2, respectively. In 
addition, the first segment is communicated with an evaporator 3 
through a pipe 28-1 having an opening or closing valve VI 0-1 therein, 
and the second segment is communicated with a condenser 4 through 
pipes 30-1 and 30-2 having each of opening or closing valves V12-1 
and V12-2, respectively. Then, when the thermal medium is moved 
through the pipes 26-1 and 26-2 r saturated steam pressure is 
adjusted and the thermal medium is adsorbed through heating under 
utilization of waste heat of low quality (water of low temperature). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. +*** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]An adsorption freezer, wherein it is constituted including an independent field characterized by comprising the 
following two or more and a field of this plurality is open for free passage for piping for gaseous phase heat carriers. 
An evaporator. 

The pipe line which supplies a liquid phase heat carrier to an evaporator. 
The pipe line of chilled water cooled by heat exchange of an evaporator. 

In an adsorption freezer including the pipe line which supplies cooling water to a condenser and a condenser, and the 
pipe line which supplies warm water or cooling water to two or more systems and adsorbent heat exchangers which 
infixed an adsorbent heat exchanger, each of two or more of said systems is an adsorbent heat exchanger. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2j**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industry-like field of the invention] The pipe line by which this invention supplies a liquid phase heat carrier to an 
evaporator and an evaporator, and the pipe line of the chilled water cooled by the heat exchange of an evaporator. It is 
related with an adsorption freezer including the pipe line which supplies cooling water to a condenser and a condenser, 
and the pipe line which supplies warm water or cooling water to two or more systems and adsorbent heat exchangers 
which infixed the heat exchanger of adsorbent 
[0002] 

[Description of the Prior Art]The conventional example of such an adsorption freezer is shown by drawing_4 . This 
adsorption freezer uses water as a heat carrier, and uses silica gel or zeolite as adsorbent. The evaporator 3 and the 
condenser 4 are included by the body part 2 of the adsorption freezer which shows the whole with the numerals 1. The 
inside of the body part 2 is divided into two fields shown with the numerate A and B, and the adsorbent heat 
exchangers 5A and 5B are formed in the field, respectively. 

[0003]The heat earner (water) sprayed by the evaporator 3 evaporates, takes evaporation heat, and cools the chilled 
water which circulates through the pipe line LI. And in the state of drawing 4 . the heat carrier (steam) which is shown 
by numerals HG1 and which evaporated flows into the field A via the partition lid 6A of an opened condition, and is 
adsorbed by the adsorbent (silica gel or zeolite) with which the adsorbent heat exchanger 5A was filled up. Since it will 
generate heat if adsorbent adsorbs moisture here, it is cooled with the cooling water supplied via the pipe line \JL What 
is necessary is just to switch the diverter valve V1 infixed in the pipe tine which results in the 

recovery-of-cooling-water means 8B from the cooling water supply source 8G. and V2 to the system shown as a solid 
line in drawing 4. in order to supply cooling water to the pipe line L2. Since the partition lid 7A of the field A upper part 
is eyelid completely closure, a steam is fully adsorbed by the adsorbent in the heat exchanger 5 A, without leaking out 
up. 

[0004]On the other hand, in the field B of drawing jl. adsorption by the adsorbent heat exchanger 5B is completed, 
therefore a steam flows by making the downward partition lid 6B into eyelid completely closure. In this state, the 
adsorbent of the heat exchanger 5B is adsorbing the steam to near the saturation, and if warm water is supplied via the 
pipe line L3, as the adsorbed moisture dissociated from adsorbent (desorption) and shown in numerals HG2, it will flow 
out of the upper partition lid 7B in an opened condition into the condenser 4 side. And the heat of condensation is 
taken by heat exchange with the cooling water supplied to the condenser 4 via the pipe line L4. and moisture (steam) 
HG2 desorbed from adsorbent changes, without the liquid phase, i.e., water. This water is sprayed by the evaporator 3 
via the pipe line which is not illustrated. In order to supply warm water to the adsorbent heat exchanger 5B, What is 
necessary is just to switch switching valve V to the system shown as a solid line in a figure, while closing the opening 
and closing valve V3 shown black among the figure among the opening and closing valves infixed in the pipe line 
between the source 9G of warm water, and the warm water recovery means 9B, the opening and closing valve V5 
which opened V4 wide and was shown in white, and V6. 

[0005]lf the adsorption in the field A and the desorption in the field B are completed, the partition lids 6A and 7B of an 
opened condition will be closed, and the partition lids 66 and 7A of eyelid completely closure will be opened. And 
cooling water is made to supply to the adsorbent heat exchanger 5B side by switching the diverter valve VI and V to 
the system side shown by a dotted line by drawing 4 . The opening and closing valve V3 and V4 are closed, and while 
opening the opening and closing valve V5 and V6, the warm water for desorption is made to supply to the adsorbent 
heat exchanger 5A side by switching the switching valve V2 to the system side shown by the dotted line in a figure. 
[0006]When using for general air conditioning the adsorption freezer 1 shown by drawing 4. the inlet temperature 
(temperature at the time of flowing into the adsorption freezer 1) of the cooling water from the source of cooling water 
to an adsorbent heat exchanger, and the source 10 of cooling water of the condenser 4 the rated temperature of 31 **, 
As for the outlet temperature (temperature at the time of flowing out of the adsorption freezer 1) of the chilled water 
cooled in the evaporator 3, rated temperature of 7 ** is desired. And conventionally, about 65 ** was needed for the 
inlet temperature of the warm water from the source 9G of warm water. When putting in another way, in order to 
operate by the rated condition desired as an object for general air conditioning, with the adsorption freezer 1 shown by 
drawing 4 . about 65 ** was needed as a temperature of a drive heat source. 
[0007] 

[Problem(s) to be Solved by the Invention] Exhaust heat with a comparatively low temperature of 60 ** or less was 
commonly called "low quality exhaust heat", and it was only discarding (exhaust heat) conventionally. The request of 

Hiki ng t o use eff ectiv e ly he re i n th e r e c en t y e ars us ed as the t e chnica l problem that energy sav i ng i s big even i f i t i s 

such low quality exhaust heat is dramatically strong. 

^[0008]Howev.er^as^entioDed.abovejEuorder-tO-operateJ^ 



^e^eweratureHDF^^ 

is demanded as a temperature of a drive heat source, and low quality exhaust heat of 60 ** or less cannot be used as 
a drive heat source. 

[0009]This inventi on was proposed in view of the pr oble m of the conve nti onal tec hnology mentioned above, and 31_**._ 

* I' 'i^ — ."-i-.- TT~t _ _ _ 1_ _ '£ __ », .J — am ««iI*!aU m«* I ALII Alt&lri'tJ awtiBi icf knaf ss£ RO )i£iit a* 



^Irculatihg water temperature aims at offer of an adsorption freezer which can use low quality exhaust heat of 60 ** or 
less as a drive heat source, even if the temperature of the obtained chilled water is 7 ** (operation by a rated 
condition). 
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[001 0] 

[Means for Solving the Problem]The pipe line which supplies a liquid phase heat carrier to an evaporator and an 
evaporator according to the adsorption freezer of this invention, The pipe line of chilled water cooled by heat exchange 
of an evaporator, a condenser, and the pipe line that supplies cooling water to a condenser, In an adsorption freezer 
which includes the pipe line which supplies warm water or cooling water in two or more systems and adsorbent heat 
exchangers which infixed an adsorbent heat exchanger, each of two or more of said systems is constituted including an 
independent field provided with an adsorbent heat exchanger two or more, and a field of this plurality is opening it for 
free passage for piping for gaseous pha9e heat carriers, 

[001 !]Although it is preferred to provide two lines, for example as for a system which infixed an adsorbent heat 
exchanger when carrying out this invention, three or more lines may be provided. And it is preferred to be constituted 
including two or more independent fields which provided an adsorbent heat exchanger in each system, 
[0012] 

[FunctionJSince according to the adsorption freezer of this invention possessing composition which was mentioned 
above each system is constituted including the field of the plurality which provided the adsorbent heat exchanger 
aerophore, for example, 2**, and the field is opened for free passage for piping for gaseous phase heat carriers. The 
concentration of a heat carrier (water or steam) is changed, and it becomes possible to adjust and control maximum 
vapor tension. The gaseous phase heat carrier (steam) which came out of the evaporator flows into the 1 st field in 
which the adsorbent heat exchanger into which cooling water flows was provided, and is adsorbed. If the adsorption in 
the 1st field is completed, the opening and closing valve infixed in piping for gaseous phase heat carriers which is open 
for free passage to the 2nd field will open. Here, if warm water is poured to the heat exchanger of the 1st field and 
cooling water is poured to the heat exchanger of the 2nd field, the heat carrier adsorbed all over the 1st field by the 
temperature gradient or the pressure differential will be desorbed, it will flow into the 2nd field, and the adsorbent of 
the heat exchanger there will adsorb. And if warm water is supplied to the adsorbent heat exchanger of the 2nd field, a 
heat carrier will be desorbed and it will flow into the condenser side as a gaseous phase heat carrier. And the cooling 
water and heat exchange of a condenser are performed, and it becomes a liquid phase heat carrier, it is again sprayed 
by the evaporator through condensate piping, and evaporates. 

[0013]When repeating adsorption and desorption in a single field like before, regulation of maximum vapor tension is 
impossible. Therefore, when the temperature of the chilled water in which 31 ** of circulating water temperature is 
obtained was 7 ** (operation by a rated condition), the temperature of about 85 ** was required for warm water. On 
the other hand, in this invention, when moving between the fields where heat earners differ via piping for gaseous 
phase heat carriers, even if maximum vapor tension is acjjusted and warm water 60 ** or less (for example, 56 **) is 
supplied to an adsorbent heat exchanger, a heat earner (water) evaporates and is desorbed. namely, — moving a heat 
carrier one by one between different fields via piping for gaseous phase heat carriers — etc. — it is made to slide in 
the direction to which an adsorbent temperature required for a heat carrier to desorb falls by adjusting the operation 
adsorption concentration range of an adsorbent heat exchanger on an amount-of-adsorption temperature diagram In 
this case, in the cycle diagram of an adsorption freezer, the maximum vapor tension of three or more levels exists. 
[0014] 

[ExamplejHereafter, one example of this invention is described with reference to drawing 1 -3. The same numerals are 
given to the same member as drawing 4 showing. 

[001 5]Water is being used for the adsorption freezer of this invention shown with the numerals 20 in drawing 1 a s a 
heat carrier. That is. as a liquid phase heat carrier, the steam is used as water (water of condensation) and a gaseous 
phase heat carrier, 

[001 6]The adsorption freezer 20 is constituted including two lines, the system which attaches and shows subscript A 
and D, and the system which attaches and shows subscript B and C. And the independent field or the portions 22A, 
22B, 22C, and 22D, and the 1 st adsorbent heat exchanger 24A, the 2nd adsorbent heat exchanger 24B, the 3rd 
adsorbent heat exchanger 24C and the 4th adsorbent heat exchanger 24D which were provided in the inside are 
included. 

[001 7]The portions 22A and 22D are open for free passage by the piping 26-1 for heat carriers. 

On the other hand, the portions 22B and 22C are open for free passage by the piping 26-2 for heat carriers. 

And the system containing the portions 22A and 22D is open for free passage with the evaporator 3 via the piping 28—1 

which infixed opening and closing valve V10-1, and the system containing the portions 22B and 22G is open for free 

passage with the evaporator 3 via the piping 28-2 which infixed opening and closing valve V10-2. The system 

containing the system containing the portions 22A and 22D and the portions 226 and 22C is open for free passage to 

the condenser 4 via the piping 30-1 which infixed opening and closing valve V12-1, and the piping 30-2 which 

remodeled opening and closing valve V12-2, respectively. The condenser 4 and the evaporator 3 are open for free 

passage via the piping 32 (piping for liquid phase heat carriers). 

[0018JThe 1st adsorbent heat exchanger 24A, the 2nd adsorbent heat exchanger 24B, the 3rd adsorbent heat 
exchanger 24C. and the 4th adsorbent heat exchanger 24D, Although it is open for free passage according to the pipe 
line as shown by a dotted line in drawing 1 in which the opening and closing valve and the cross valve were infixed, the 
details are later mentioned for the adsorbent heat exchanger inflow of cooling water 8G, the adsorbent heat exchanger 
outflow of cooling water 8B, the hot water inlet 9 G. and the hot water outlet 9B with reference to drawing 2 and 3. 
[0019]In drawing 3. as the arrow G-1 shows, the steam by which it was generated with the evaporator 3 flows into the 
portion 22D via the piping 28-1 which valve V10-1 has opened wide, and is adsorbed by the 4th adsorbent heat 
exchanger 24D. The cross valve V20 of the adsorbent heat exchanger e ntrance 8G arranged immediately downstream 
mak e s th e cooling water f r om th i s e n tra n ce 8G flow Into the DlPlnfl LI I in the state of drawing 2* it cools that the 
piping L1 1 branches to the piping L12 and L13, and the cooling water which flows through the piping L12 generates 
.heat^when-the-^th-adso^ 

^aterwhich flows through the inside or the piping Lf 2 joins the piping Lt4, and flows into the piping L1 5 via the cross 
valve V21. And it is sent to the adsorbent heat exchanger outflow of cooling water 8B via the cross valve V22 and the 
piping LI 6, 

[0020 ] He re t since o pening and closing yajve _VSM_ infixed inthe pjping_26-1_for_gaseous. phase. heat carriers .is.eyelid 

completely closure, the steam which flowed into the portion 22D stops at the portion 22D concerned, and is efficiently 
adsorbed by adsorbent 

[0021] After the adsorption in the portion 22D is completed, as drawing 3 shows, opening and closing valve V10-1 is 
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closed, and valve V9-1 is opened. Simultaneously, the about [ hot water inlet 9G ] opening and closing valve V23 is 
opened wide, and warm water is flowed in the piping L17. The cross valve V21 is switched, warm water is poured for 
the piping L14, and the warm water which flows through the piping L12 which branched from L14 heats the 4th 
adsorbent heat exchanger 24D. Since adsorbent is heated with warm water, the adsorbed moisture is desorbed. Here, 
rather than the portion 22D, the portion 22A flows into the portion 22A via the piping 26-1 for gaseous phase heat 
carriers, as the arrow G2 shows the moisture which desorbed the 4th adsorbent heat exchanger 24D, since it is low 
temperature and low pressure. The warm water supplied to the heat exchanger 24D is returned to the hot water outlet 
9B via the piping L18 and the opening and closing valve V24, 

[0022]The moisture which flowed into the portion 22A is adsorbed by the 1 st adsorbent heat exchanger 24A. The heat 
generated when adsorbing is removed from the adsorbent heat exchanger inflow of cooling water 8G by the cooling 
water supplied via the valve V20, the piping L19, and L20. This cooling water is sent out to the absorbent heat 
exchanger outflow of cooling water 8B via the piping L22, the valve V25, V22, and the piping L16. 
[O023]lf the adsorption in the portion 22A is completed, it will be in the state which shows by drawing 2 again. That Is, 
since the opening and closing valve V26 and V27 are opened wide, warm water heats the 1st adsorbent heat exchanger 
24A from the hot water outlet 9G via the opening and closing valve V26, the piping L23, and L20. Warm water Is 
returned to the hot water outlet 9B after heating via the piping L22, the valve V25, the piping L24, and the valve V27. 
[0024]Since the moisture which the 1st adsorbent heat exchanger 24A was heated, and was adsorbed desorbs and 
opening and closing valve V12H opens, the desorbed moisture (steam) reaches the condenser 4 via the piping 30-1 , as 
arrow G3 shows. And it condenses with the condenser 4 and changes to the liquid phase. And the water of 
condensation is sprayed by the evaporator 3 via the piping 32, as the arrow HL shows. 

[0025]The above is the same also about the system containing the portions 22B and 22G, although the system 
containing the portions 22A and 22D was explained. If the circulating route of the heat carrier by this system is 
explained, as drawing 3 shows, the steam which evaporated with the evaporator 3 will flow into the portion 22B first via 
the piping 28-2 and opening and closing valve V1 0-2, as the arrow G4 shows. And it adsorbs by the 2nd adsorbent heat 
exchanger 24B, Generation of heat by adsorption is removed from the adsorbent heat exchanger inflow of cooling water 
8G by the cooling water supplied via the piping LI 9 and L25. 

[0026]lf adsorption of the portion 22B is completed, as drawing 2 shows, opening and closing valve V9-2 will be opened 
wide, and a steam will be made to flow into the portion 22C via the piping 26-2 for gaseous phase heat carriers, as the 
arrow G5 shows. In this case, in order to heat the 2nd adsorbent heat exchanger 24B, warm water is supplied via the 
piping L23 and L26 from the hot water inlet 9G. On the other hand, in order to cool the 3rd adsorbent heat exchanger 
24C, cooling water is supplied via the piping L1 1 and L1 3 from the adsorbent heat exchanger inflow of cooling water 8G. 

[0027]If adsorption of the portion 22C is completed, it will desorb by heating the 3rd adsorbent heat exchanger 24C 
with the warm water supplied via the piping L17, L14, and L13 from the hot water inlet 9G, as again shown in drawing 3 . 
As a result as the arrow G6 of drawing 3 shows, a steam is sent to the condenser 4 via the piping 30-2. And it is sent 
to the evaporator 3 via the piping 32 in the state of the liquid phase (numerals HL). 

[0028]In the example of a graphic display, even if it sets the temperature of the chilled water which can obtain 31 ** of 
circulating water temperature as 7 ** (it operates by a rated condition), the temperature of warm water operates 
enough at 56 **. That is, desorption in each heat-of-adsorption exchanger 24A-24D is performed at about 56 **. This 
provides two portions (22A, 22D, or 22B and 22C) in each system, two heat-of-adsorption exchangers (24A and 24D.) 
with an operation adsorption concentration range which opens between each portion for free passage by the piping 
26-1 for gaseous phase heat carriers, or 26-2, and is different in a heat carrier Or it is because the fall of a 
temperature required for a heat carrier to desorb by making it move to 248 and 24C in different maximum vapor 
tension one by one was aimed at 

[0029]It writes in addition that the example of a graphic display is not what is illustration to the last and means 

limitation of the technical scope of this invention. 

[0030] 

[Effect of the Invention]The operation effects of this invention are enumerated below, 

[0031](D Low quality exhaust heat (low temperature exhaust heat) of 60 or less ** is used effectively as a heat source 
of an adsorption freezer. 

[0032](2) It can respond to the request of energy saving. 
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TECHNICAL FIELD 



[Industry-like field of the invention] The pipe tine by which this invention supplies a liquid phase heat carrier to an 
evaporator and an evaporator* and the pipe line of the chilled water cooled by the heat exchange of an evaporator, It is 
related with an adsorption freezer including the pipe line which supplies cooling water to a condenser and a condenser, 
and the pipe line which supplies warm water or cooling water to two or more systems and adsorbent heat exchangers 
which infixed the heat exchanger of adsorbent 
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PRIOR ART 



[Description of the Prior Art]The conventional example of such an adsorption freezer is shown by drawing 4 . This 
adsorption freezer uses water as a heat carrier, and uses silica gel or zeolite as adsorbent The evaporator 3 and the 
condenser 4 are included by the body part 2 of the adsorption freezer which shows the whole with the numerals 1. The 
inside of the body part 2 is divided into two fields shown with the numerals A and B, and the adsorbent heat 
exchangers 5A and 5B are formed in the field, respectively. 

[0003]The heat carrier (water) sprayed by the evaporator 3 evaporates, takes evaporation heat and cools the chilled 
water which circulates through the pipe line L1. And in the state of drawing 4. the heat carrier (steam) which is shown 
by numerals HG1 and which evaporated flows into the field A via the partition lid 6A of an opened condition, and is 
adsorbed by the adsorbent (silica gel or zeolite) with which the adsorbent heat exchanger 5A was filled up. Since it will 
generate heat if adsorbent adsorbs moisture here, it is cooled with the cooling water supplied via the pipe line L2. What 
is necessary is just to switch the diverter valve VI infixed in the pipe line which results in the 

recovery-o*-coo!ing~water means 8B from the cooling water supply source 8G, and V2 to the system shown as a solid 
line in drawing 4. in order to supply cooling water to the pipe line L2. Since the partition lid 7A of the field A upper part 
is eyelid completely closure, a steam is fully adsorbed by the adsorbent in the heat exchanger 5A, without leaking out 
up. 

[0004]On the other hand, in the field B of drawing 4. adsorption by the adsorbent heat exchanger 5B is completed, 
therefore a steam flows by making the downward partition lid 6B into eyelid completely closure. In this state, the 
adsorbent of the heat exchanger 5B is adsorbing the steam to near the saturation, and if warm water is supplied via the 
pipe line L3, as the adsorbed moisture dissociated from adsorbent (desorption) and shown in numerals HG2, it will flow 
out of the upper partition lid 7B in an opened condition into the condenser 4 side. And the heat of condensation is 
taken by heat exchange with the cooling water supplied to the condenser 4 via the pipe line L4, and moisture (steam) 
HG2 desorbed from adsorbent changes, without the liquid phase, i.e., water. This water is sprayed by the evaporator 3 
via the pipe line which is not illustrated. In order to supply warm water to the adsorbent heat exchanger 5B, What is 
necessary is just to switch switching valve V to the system shown as a solid line in a figure, while closing the opening 
and closing valve V3 shown black among the figure among the opening and closing valves infixed in the pipe line 
between the source 9G of warm water, and the warm water recovery means 9B. the opening and closing valve V5 
which opened V4 wide and was shown in white, and V6. 

[0005]lf the adsorption in the field A and the desorption in the field B are completed, the partition lids 6A and 7B of an 
opened condition will be closed, and the partition lids 6B and 7A of eyelid completely closure will be opened. And 
cooling water is made to supply to the adsorbent heat exchanger 5B side by switching the diverter valve V1 and V to 
the system side shown by a dotted line by drawing 4. The opening and closing valve V3 and V4 are closed, and while 
opening the opening and closing valve V5 and V6, the warm water for desorption is made to supply to the adsorbent 
heat exchanger 5A side by switching the switching valve V2 to the system side shown by the dotted line in a figure. 
[0006]When using for general air conditioning the adsorption freezer 1 shown by drawing 4. the inlet temperature 
(temperature at the time of flowing into the adsorption freezer 1) of the cooling water from the source of cooling water 
to an adsorbent heat exchanger, and the source 10 of cooling water of the condenser 4 the rated temperature of 31 **. 
As for the outlet temperature (temperature at the time of flowing out of the adsorption freezer 1) of the chilled water 
cooled in the evaporator 3, rated temperature of 7 ** is desired. And conventionally, about 65 ** was needed for the 
inlet temperature of the warm water from the source 9G of warm water. When putting in another way, in order to 
operate by the rated condition desired as an object for general air conditioning, with the adsorption freezer 1 shown by 
drawing 4. about 65 ** was needed as a temperature of a drive heat source. 
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JPO and INPIT are not responsible for any 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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EFFECT OF THE INVENTION 



[Effect of the Inv«ntion]The operation effects of this invention are enumerated below. 

[0031 ](1) Low quality exhaust heat (low temperature exhaust heat) of 60 or less ** is used effectively as a heat source 
of an adsorption freezer. 

[0032](2) It can respond to the request of energy saving. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Exhaust heat with a comparatively low temperature of 60 ** or less was 
commonly called "low quality exhaust heat", and it was only discarding (exhaust heat) conventionally. The request of 
liking to use effectively here in the recent years used as the technical problem that energy saving is big even if it is 
such low quality exhaust heat is dramatically strong. 

[0008]However, as mentioned above, in order to operate in the conventional adsorption freezer by a rated condition 
(the temperature of the chilled water in which 31 ** of circulating water temperature was obtained is 7 **), about 65 ** 
is demanded as a temperature of a drive heat source, and low quality exhaust heat of 60 ** or less cannot be used as 
a drive heat source. 

[0009]This invention was proposed in view of the problem of the conventional technology mentioned above, and 31 **, 
circulating water temperature aims at offer of an adsorption freezer which can use low quality exhaust heat of 60 ** or 
less as a drive heat source, even if the temperature of the obtained chilled water is 7 ** (operation by a rated 
condition). 
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MEANS 



[Means for Solving the Problem]The pipe line which supplies a liquid phase heat carrier to an evaporator and an 
evaporator according to the adsorption freezer of this Invention, The pipe line of chilled water cooled by heat exchange 
of an evaporator, a condenser, and the pipe line that supplies cooling water to a condenser, In an adsorption freezer 
which includes the pipe line which supplies warm water or cooling water In two or more systems and adsorbent heat 
exchangers which infixed an adsorbent heat exchanger, each of two or more of said systems is constituted including an 
independent field provided with an adsorbent heat exchanger two or more, and a field of this plurality is opening rt for 
free passage for piping for gaseous phase heat carriers. 

[001 1 ] Although it is preferred to provide two lines, for example as for a system which infixed an adsorbent heat 
exchanger when carrying out this invention, three or more lines may be provided And it is preferred to be constituted 
including two or more independent fields which provided an adsorbent heat exchanger in each system. 
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OPERATION 



[Function] Since according to the adsorption freezer of this invention possessing composition which was mentioned 
above each system is constituted including the field of the plurality which provided the adsorbent heat exchanger 
aerophore, for example. 2**. and the field is opened for free passage for piping for gaseous phase heat carriers. The 
concentration of a heat carrier (water or steam) is changed, and it becomes possible to adjust and control maximum 
vapor tension. The gaseous phase heat carrier (steam) which came out of the evaporator flows into the 1st field in 
which the adsorbent heat exchanger into which cooling water flows was provided, and is adsorbed. If the adsorption in 
the 1st field is completed, the opening and closing valve infixed in piping for gaseous phase heat carriers which is open 
for free passage to the 2nd field will open. Here, if warm water is poured to the heat exchanger of the 1st field and 
cooling water is poured to the heat exchanger of the 2nd field, the heat carrier adsorbed all over the 1 st field by the 
temperature gradient or the pressure differential will be desorbed, it will flow into the 2nd field, and the adsorbent of 
the heat exchanger there will adsorb. And if warm water is supplied to the adsorbent heat exchanger of the 2nd field, a 
heat carrier will be desorbed and it will flow into the condenser side as a gaseous phase heat carrier. And the cooling 
water and heat exchange of a condenser are performed, and it becomes a liquid phase heat carrier, it is again sprayed 
by the evaporator through condensate piping, and evaporates. 

[001 3] When repeating adsorption and desorption in a single field like before, regulation of maximum vapor tension is 
impossible. Therefore, when the temperature of the chilled water in which 31 ** of circulating water temperature is 
obtained was 7 ** (operation by a rated condition), the' temperature of about 65 ** was required for warm water. On 
the other hand, in this invention, when moving between the fields where heat carriers differ via piping for gaseous phase 
heat carriers, even if maximum vapor tension is adjusted and warm water 60 ** or less (for example, 56 **) is supplied 
to an adsorbent heat exchanger, a heat carrier (water) evaporates and is desorbed. namely, — moving a heat carrier 
one by one between different fields via piping for gaseous phase heat carriers — etc. — it is made to slide in the 
direction to which an adsorbent temperature required for a heat carrier to desorb falls by actuating the operation 
adsorption concentration range of an adsorbent heat exchanger on an a mount-of-ad sorption temperature diagram tn 
this case, in the cycle diagram of an adsorption freezer, the maximum vapor tension of three or more levels exists. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is described with reference to drawing 1* 3. The same numerals are 
given to the same member as drawing 4 showing. 

[00l5]Water is being used for the adsorption freezer of thrs invention shown with the numerals 20 in drawing 1 a s a 
heat carrier. That is, as a liquid phase heat carrier, the steam is used as water (water of condensation) and a gaseous 
phase heat carrier. 

[00l6]The adsorption freezer 20 is constituted including two lines, the system which attaches and shows subscript A 
and D, and the system which attaches and shows subscript B and C. And the independent field or the portions 22A, 
22B, 22C, and 22D, and the 1st adsorbent heat exchanger 24A, the 2nd adsorbent heat exchanger 24B, the 3rd 
adsorbent heat exchanger 24C and the 4th adsorbent heat exchanger 240 which were provided in the inside are 
included. 

[0017]The portions 22A and 22D are open for free passage by the piping 26-1 for heat carriers. 

On the other hand, the portions 22B and 22C are open for free passage by the piping 26-2 for heat carriers. 

And the system containing the portions 22A and 22D is open for free passage with the evaporator 3 via the piping 28-1 

which infixed opening and closing valve V10-1. and the system containing the portions 22B and 22C is open for free 

passage with the evaporator 3 via the piping 28-2 which infixed opening and closing valve V10-2, The system 

containing the system containing the portions 22A and 22D and the portions 22B and 22C is open for free passage to 

the condenser 4 via the piping 30-1 which infixed opening and closing valve VI 2-1, and the piping 30-2 which 

remodeled opening and closing valve V12-2, respectively. The condenser 4 and the evaporator 3 are open for free 

passage via the piping 32 (piping for liquid phase heat carriers). 

[0018]The 1st adsorbent heat exchanger 24A, the 2nd adsorbent heat exchanger 248, the 3rd adsorbent heat 
exchanger 24C, and the 4th adsorbent heat exchanger 24D, Although it is open for free passage according to the pipe 
line as shown by a dotted line in drawing 1 i n which the opening and closing valve and the cross valve were infixed, the 
details are later mentioned for the adsorbent heat exchanger inflow of cooling water 8G, the adsorbent heat exchanger 
outflow of cooling water 8B f the hot water inlet 9G, and the hot water outlet 9B with reference to drawing 2 and 3. 
[0019]In drawing 2 . as the arrow G-1 shows, the steam by which it was generated with the evaporator 3 flows into the 
portion 22D via the piping 28-1 which valve V10-1 has opened wide, and is adsorbed by the 4th adsorbent heat 
exchanger 24D. The cross valve V20 of the adsorbent heat exchanger entrance 8G arranged immediately downstream 
makes the cooling water from this entrance 8G flow into the piping L1 1 in the state of drawing 2. It cools that the 
piping L11 branches to the piping L12 and LI 3, and the cooling water which flows through the piping L12 generates 
heat when the 4th adsorbent heat exchanger 24D adsorbs moisture. After cooling the heat exchanger 24D, the cooling 
water which flows through the inside of the piping L1 2 joins the piping L1 4, and flows into the piping L15 via the cross 
valve V21. And it is sent to the adsorbent heat exchanger outflow of cooling water 8B via the cross valve V22 and the 
piping L1 6. 

[0020]Here, since opening and closing valve V9-1 infixed in the piping 26H for gaseous phase heat carriers is eyelid 
completely closure, the steam which flowed into the portion 220 stops at the portion 22D concerned, and is efficiently 
adsorbed by adsorbent 

[0021] After the adsorption in the portion 22D is completed, as drawing 3 s hows, opening and closing valve V10-1 is 
closed, and valve V9-1 is opened. Simultaneously, the about [ hot water inlet 9G ] opening and closing valve V23 is 
opened wide, and warm water is flowed in the piping LI 7. The cross valve V21 is switched, warm water is poured for 
the piping L14, and the warm water which flows through the piping L12 which branched from L14 heats the 4th 
adsorbent heat exchanger 24D. Since adsorbent is heated with warm water, the adsorbed moisture is desorbed. Here, 
rather than the portion 22D, the portion 22A flows into the portion 22A via the piping 26-1 for gaseous phase heat 
carriers, as the arrow G2 shows the moisture which desorbed the 4th adsorbent heat exchanger 24D, since it is low 
temperature and low pressure. The warm water supplied to the heat exchanger 240 is returned to the hot water outlet 
9B via the piping L1 8 and the opening and closing valve V24. 

[0022]The moisture which flowed into the portion 22A is adsorbed by the 1st adsorbent heat exchanger 24A. The heat 
generated when adsorbing is removed from the adsorbent heat exchanger inflow of cooling water 8G by the cooling 
water supplied via the valve V20, the piping L19. and L20. This cooling water is sent out to the absorbent heat 
exchanger outflow of cooling water 8B via the piping L22, the valve V25, V22, and the piping L1 6. 
[0023]If the adsorption in the portion 22A is completed, it will be in the state which shows by drawing 2 again. That is, 
since the opening and closing valve V26 and V27 are opened wide, warm water heats the 1 st adsorbent heat exchanger 

24A from the hot water Outl ft t 9G via th* ftpfining anH r.lnginfl vah/P V9fl , thA p\plagAJ>X^rirU^&-JMa m ^^ r 

returned to the hot water outlet 9B after heating via the piping L22, the valve V25, the piping L24 t and the valve V27. 

[0024]Since the m oistu re which the 1 st adsorbent heat„e x chan ger_24A.was,heated^and_was^adsoriaed.desorias.and 

^p enlh g l a y d in bsing-va ive-\02--1-open Sr^e^esorbed^oisWe^earrS^^ 

arrow G3 shows. And it condenses with the condenser 4 and changes to the liquid phase. And the water of 
condensation is sprayed by the evaporator 3 via the piping 32, as the arrow HL shows. 

[0025]The above is the same also about the system containing the portions 22B and 22C, although the system 

•containing-the-portions-22A-and-22D-was-explained.-if^the-circalating"route*of the'heat carrier by thrs"systemls 
explained, as drawing 3 s hows, the steam which evaporated with the evaporator 3 will flow into the portion 22B first via 
the piping 28-2 and opening and closing valve V10-2, as the arrow G4 shows. And it adsorbs by the 2nd adsorbent heat 
exchanger 24B. Generation of heat by adsorption is removed from the adsorbent heat exchanger inflow of cooling water 
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8Q by the cooling water supplied via the piping L19 and L25. 

[0026]If adsorption of the portion 22B is completed, as drawing 2 shows, opening and closing valve V9-2 will be opened 
wide, and a steam will be made to flow into the portion 22C via the piping 26-2 for gaseous phase heat earners, as the 
arrow G5 shows. In this case, in order to heat the 2nd adsorbent heat exchanger 248, warm water is supplied via the 
piping L23 and L26* from the hot water inlet 9G, On the other hand, in order to cool the 3rd adsorbent heat exchanger 
24C, cooling water is supplied via the piping L1 1 and L13 from the adsorbent heat exchanger inflow of cooling water 8G. 

[0027] If adsorption of the portion 22C is completed, it will desorb by heating the 3rd adsorbent heat exchanger 24C 
with the warm water supplied via the piping L17. LI 4, and L13 from the hot water inlet 9G, as again shown in drawing 3 . 
As a result as the arrow G6 of drawing 3 shows, a steam is sent to the condenser 4 via the piping 30-2. And it is sent 
to the evaporator 3 via the piping 32 in the state of the liquid phase (numerals HL). 

[002 8] In the example of a graphic display, even if it sets the temperature of the chilled water which can obtain 31 ** of 
circulating water temperature as 7 ** (it operates by a rated condition), the temperature of warm water operates 
enough at 56 **, That is, desorption in each heat-of-adaorption exchanger 24A-24D is performed at about 56 **. This 
provides two portions (22A, 22D, or 22B and 22C) in each system, two heat-of-adsorption exchangers (24A and 24D.) 
with an operation adsorption concentration range which opens between each portion for free passage by the piping 
26-1 for gaseous phase heat carriers, or 26-2, and is different in a heat carrier Or it is because the fall of a 
temperature required for a heat carrier to desorb by making it move to 24B and 24C in different maximum vapor 
tension one by one was aimed at 

[0029]lt writes in addition that the example of a graphic display is not what is illustration to the last and means 
limitation of the technical scope of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rPrawing 1] The block diagram showing the composition of one example of this invention. 
FDrawing 2JT he block diagram showing an operation of the example shown by drawing 1 . 
[Drawing 3]T he block diagram showing another state with drawing 2 . 
[Drawing 4|T he explanatory view showing a conventional example. 
[Description of Notations] 
1, 20 .„ Adsorption freezer 

2 ... Body part 

3 ... Evaporator 

4 ... Condenser 

A, B, 22A, 22B. 22C, 22D ... Field inside a body part (portion) 
5A, 5B, 24A, 24B f 24C, 24D ~ Adsorbent heat exchanger 
L1-L4, L1 1-L25, 26-1 1 26-2, 28-1 1 28-2, 30-1, 30-2, 32 ... Piping 
HG1, HG2, G1-G6 „. Steam 
HL ... Water of condensation 
6A, 68, 7A, 7B ... Partition lid 

8G ... Adsorbent heat exchanger inflow of cooling water 
8B ... Adsorbent heat exchanger outflow of cooling water 
V1-V5, V20-V27, V Valve 
9G ... Hot water inlet 
9B Hot water outlet 
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DRAWINGS 



[Drawing 11 
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[0 0 2 2] 81S»2 2Al^ALfcMtt, % 1 
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#V2 6, JEtfL 2 3, L2 0«r^LT»l»5ff*JlR3t 
»»2 4A*»t5c 4ib\ Mfo&s i&*lifiBtfL2 

2, #V25, EtfL2 4* #V 2 7 ft* LTit*ffl P 

9BlCj|£i1*. 

10 0 2 41 »lfti»niRX8l»2 4A^A]M6itT« 
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[0 0 2 9] 43b\ B8^«)*lB«ttfc< *-Ct«^-C*> 
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